IDENTIFICATION OF TROPICAL BLACK BEAN BREEDING LINES RESISTANT TO BGYMV USING MOLECULAR MARKERS by Garrido-Ramirez, Eduardo G. et al.
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Publications from USDA-ARS / UNL Faculty U.S. Department of Agriculture: Agricultural Research Service, Lincoln, Nebraska 
3-2017 
IDENTIFICATION OF TROPICAL BLACK BEAN BREEDING LINES 
RESISTANT TO BGYMV USING MOLECULAR MARKERS 
Eduardo G. Garrido-Ramirez 
Instituto Nacional de Investigaciones Forestales, Agrícolas y Pecuarias, garrido.eduardo@inifap.gob.mx 
Francisco Javier Ibarra-Pérez 
Instituto Nacional de Investigaciones Forestales, Agrícolas y Pecuarias 
Ernesto López-Salinas 
Instituto Nacional de Investigaciones Forestales, Agrícolas y Pecuarias 
Oscar Hugo Tosquy-Valle 
Instituto Nacional de Investigaciones Forestales, Agrícolas y Pecuarias 
Follow this and additional works at: https://digitalcommons.unl.edu/usdaarsfacpub 
Garrido-Ramirez, Eduardo G.; Ibarra-Pérez, Francisco Javier; López-Salinas, Ernesto; and Tosquy-Valle, 
Oscar Hugo, "IDENTIFICATION OF TROPICAL BLACK BEAN BREEDING LINES RESISTANT TO BGYMV 
USING MOLECULAR MARKERS" (2017). Publications from USDA-ARS / UNL Faculty. 1743. 
https://digitalcommons.unl.edu/usdaarsfacpub/1743 
This Article is brought to you for free and open access by the U.S. Department of Agriculture: Agricultural Research 
Service, Lincoln, Nebraska at DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in 
Publications from USDA-ARS / UNL Faculty by an authorized administrator of DigitalCommons@University of 
Nebraska - Lincoln. 
47 
IDENTIFICATION OF TROPICAL BLACK BEAN BREEDING LINES RESISTANT 
TO BGYMV USING MOLECULAR MARKERS 
 
Eduardo G. Garrido-Ramirez, Francisco Javier Ibarra-Pérez, Ernesto López-Salinas and 
Oscar Hugo Tosquy-Valle   
 
INIFAP, Campo Experimental Centro de Chiapas, Km 3 carretera Ocozocoautla-Cintalapa, 
Ocozocoautla de Espinosa, Chiapas, México. garrido.eduardo@inifap.gob.mx  
 
INTRODUCTION: The incidence of diseases significantly reduces seed yield in the tropical 
environments of common bean production areas in southern Mexico, which includes the states of 
Veracruz and Chiapas. Yield losses up to 100% have been reported when plant infection by 
BGYMV occurs at the seedling stage (López et al., 2002a). Moreover, it has been known since 
the early 90´s that BGYMV reduces dry bean yield in tropical Mexico, and the state of Chiapas 
is not the exception since yield loses have been reported to reach 18.2 to 40.5% for commercial 
cultivars Negro Tacaná and Negro Huasteco-81, respectively (López et al., 1993); while in the 
northern areas of the state of Veracruz the reduction could get up to 87.6% for cultivar Negro 
Jamapa (Rodríguez and Yoshii, 1990). The objective of this study was to identify Mesoamerican 
black common bean germplasm with resistance to BGYMV by artificial inoculation and 
verification by the presence of molecular markers associated with virus resistance. 
 
MATERIALS AND METHODS: 70 common bean genotypes (54 recombinant inbred lines 
and 16 improved cultivars) were used for the scrutiny using BGYMV clones in agrobacterium, 
pBGMXAbin (DNAA) and pBGMXBbin (DNA-B) previously sequenced for both components 
collected in Chiapas, Mexico (Garrido et al., 2000). Ten plants of each of all genotypes were 
planted in 300 mL Styrofoam cups filled with sterilized soil substrate and kept in the greenhouse. 
16 days after planting, at fully extended primary leaf stage, plants were inoculated with a 1:1 
mixture of cell suspensions from the BGYMV clones in both agrobacterium previously 
cultivated in LB+Kanamycin liquid medium, which was shaken for 48 hours and verified by 
PCR for the stability of both components. The inoculated plants were kept in the greenhouse and 
the BGYMV symptoms were evaluated 15 days after inoculation. The resistance or susceptibility 
of the inoculated genotypes was determined based on the percentage of infection by genotype 
and type of symptoms shown. Samples of the third trifoliate were taken from each plant and the 
DNA was extracted by the Dellaporta method (Gilbertson et al., 1991), for PCR analysis of the 
presence of BGYMV and resistance genes. To verify the presence of the bgm-1 resistance gene 
in the inoculated genotypes, the SR2 marker was used by PCR following the protocol proposed 
by Miklas et al. (2005), which were 34 cycles of 10 seconds at 94 °C, 40 seconds at 60 °C and 
120 seconds at 72 °C, followed by a 5-minute cycle at 72 °C. To determine the nature of the 
marker (codominant or dominant), the temperature mating was varied from 60 °C to codominant 
and 65 °C to dominant (Miklas et al., 2005). PCR products were visualized on 1% agarose gels, 
with the GelRed dye. In addition, markers were selected for the bgm-3 and Bgp-2 genes (Osorno 
et al., 2007). 
 
RESULTS AND DISCUSSION: In relation to the bgm-1 gene, the results indicated that there 
was a broad variability among the evaluated genotypes. Table 1 presents the results of molecular 
detection of the bgm-1 gene with a molecular marker type SCAR SR2 and symptoms observed in 
bean plants of the evaluated germplasm. A group of 11 breeding lines plus DOR 448, Negro 
Papaloapan, Verdín and T-39 had a R2570/530 (-/+) phenotype indicating that these are resistant 
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homozygous (bgm-1/bgm-1) plants, which did not show any BGYMV infection symptoms and 
virus amplification was not achieved by PCR. Another group the five breeding lines and 
cultivars Negro 8025 Negro Veracruz, Negro Huasteco-81 and Negro Comapa, which despite 
having a phenotype R2570 / 530 (-/+) which indicates a homozygous (bgm-1/bgm-1) and expected 
to perform as resistant, symptoms of BGYMV infection were observed in inoculated plants (data 
not shown). 
 
Table 1. Reaction of common black bean genotypes to inoculation with BGYMV. 
Breeding line or cultivar  
Seed 
Germination  
(%) 
R2 
570/530 Symptoms
b Death 
plants c -/+ +/- PS MD AE DV Ab 
Papaloapan/SEN 46-1-8 80 1 0 0/2 - - - - 8 
Papaloapan/SEN 46 -6-2 90 3 0 0/3 - - - - 6 
Papaloapan/SEN 46-6-4 90 3 0 0/4 - - - - 5 
Papaloapan/SEN 46-7-8  50 4 0 0/4 - - - - 1 
Papaloapan/SEN 46-7-11  60 4 0 0/6 - - - - 0 
Papaloapan/SEN 46 -7-12 80 4 0 0/6 - - - - 2 
Papaloapan/SEN 46-7-13 60 4 0 0/4 - - - - 2 
Negro Citlali/RAV-187-3-1-5 60 4 0 1/4 - - - - 2 
Negro Citlali/RAV-187-3-1-6 30 3 0 0/3 - - - - 3 
Negro Citlali/RAV-187-3-2-2 50 4 0 0/4 - - - - 1 
Negro Citlali/RAV-187-3-16-7 80 2 0 0/8 - - - - 0 
Negro Papaloapan 30 3 0 0/3 - - - - 0 
Verdín 80 4 0 0/6 - - - - 2 
T-39 50 4 0 0/4 - - - - 1 
A SCAR SR2 molecular marker linked to the bgm-1 resistance gene. + and - presence and absence of the 570 bp or 
530 bp fragment amplified with this marker - / + homozygous resistant (bgm-1/bgm-1), +/- susceptible homozygous 
(Bgm-1/Bgm-1), b Symptoms produced by the inoculation of BGYMV by agrobacterium. C Plants that died from 
causes not attributable to the inoculated virus. PS = plants with symptoms/total #plants; MD = Golden mosaic, AE = 
Internode shortening, DV =Pod distortion, Ab = Abortion of flowers and pods. 
 
CONCLUSIONS: The agroinoculation technique was effective on infecting common bean 
seedlings with BGYMV, and facilitated the identification of resistant bean germplasm using the 
SCAR SR2 molecular marker linked to the bgm-1 resistance gene. Eleven recombinant inbred 
common bean lines, the elite line DOR 448 and cultivars Negro Papaloapan, Verdín and T-39 
were identified as BGYMV resistant. 
 
REFERENCES 
López, S. E.; et al. 1993. Agric. Téc. Méx. 19(2):99-109. 
López, S. E., et al., 2002a. Rev. Mex. Fitopatol. 20(2):193-199. 
Rodríguez, R. R. y Yoshii, O. K. 1990. Agric. Téc. Méx. 16:19-32. 
Garrido-Ramírez, E. R., et al., 2000. Phytopatology 90:1224-1232. 
Gilbertson, R. L., et al., 1991. Plant Dis. 75:336-342. 
Miklas, P.N. 2005. [Reviewed in February 2016]. 
http://www.ars.usda.gov/sp2UserFiles/Place/53540000/Miklas/SCARtable.pdf. 
Osorno, J. M. et. al,, 2007. J. Am. Soc. Hortic. Sci. 132:530-533. 
